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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1, 2, 6, and 8-10 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent No. 5,747,831 to Loose et al. 

Regarding claims 1 and 10, Loose discloses a substrate/drift region of a first (n) 
conduction type with a low impurity concentration (see figure 3; also, column 2, lines 50-51) and 
a bandgap of 2.0 eV or higher (layers of SiC have a bandgap higher than 2.0 eV; column 2, lines 
40-52); a first region/drain region (drain in figure 3) formed in a first plane of the substrate and 
having the same conduction type (n; figures 2h and 3) and a lower resistance (figure 3) than the 
substrate; a first electrode/drain electrode (column 2, lines 51-53) formed in another plane of the 
first region; a second region/source region (1) formed in a second plane of the substrate (figure 
2A) and having the same conduction type (n; figure 3) as the substrate; and a second 
electrode/source electrode (6) formed in the second region (figures 2h; 3), the device comprising: 
a trench formed in the second plane of the substrate (figure 2b); a control region/gate region (2,3) 
formed fi:om a bottom of the trench into the substrate (figures 2h, 3) and having a different 
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conduction type (p) than that of the substrate (figure 3); a control electrode/gate electrode (4) 
formed in the control region (figures 2h, 3); and the second electrode formed over the control 
electrode through an insulating film (5; figures 2f-2h). 

Regarding claim 2, Loose discloses that the control region is formed in at least a part of 
the sidewall of the trench (figures 2h, 3). 

Regarding claim 6, Loose discloses that the width of the control region is narrower on the 
second region side (top side) than on the first region side (bottom side; see figure 3). 

Regarding claim 8, Loose discloses that the control region in contact with the sidewall of 
the trench is formed with a Schottky contact to provide a MESFET (column 3, lines 20-25). 

Regarding claim 9, Loose discloses that the second electrode (6) is formed over an entire 
surface of the unit device (figure 2h). 

3. Claim 10 is rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent No. 
6,617,653 to Yokogawa et al. 

Yokogawa discloses an n-type drift region (41) with a low impurity concentration (figure 
11c) having a band gap of 2.0 eV or higher (column 15, lines 1-10); an n-type drain region (40) 
in a first plane of the drift region and having a lower resistance than the drift region (figure 1 Ic); 
a drain electrode (50) formed in another plane of the first region; an n-type source region (44) 
formed in a second plane of the drift region (figure 11c); and a drain electrode (49) in the second 
region, the device comprising: a trench formed in the second plane of the drift region (figure 
10b); a p-type gate region (43; column 15, Knes 30-42) formed from a bottom of the trench into 
the drift region (figure 1 Ic); a gate electrode (47) formed in the gate region (figures 1 la-1 Ic); 
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and the source electrode formed over the gate electrode through an insulating film (48; figures 
llb-llc). 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-5, 7, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yokogawa et al. in view of U.S. Patent No. 6,380,569 to Chang et al. 

Regarding claim 1, Yokogawa discloses a drift region (41) of a first impurity type (n) 
having a band gap of 2.0 eV or higher (column 15, lines 1-10) and a low impurity concentration 
(figure 1 Ic); a first region (drain region 40) in a first plane of the drift region and having the 
same conduction type (n) as the drift region and a lower resistance (figure 1 Ic); a first electrode 
(50) formed in another plane of the first region; a second region (44) formed in a second plane of 
the drift region (figure 1 Ic) and having the same conduction type (n) as the drift region; and a 
second electrode (49) in the second region, the device comprising: a trench formed in the second 
plane of the drift region (figure 10b); a control region (43) formed firom a bottom of the trench 
into the drift region (figure 1 Ic) and having a different conduction type than the drift region 
(column 15, lines 30-42); a control electrode (47) formed in the control region (figures 1 la-1 Ic); 
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and the second electrode formed over the control electrode through an insulating film (48; 
figures lib- 11c). 

Yokogawa fails to disclose that the drift region, rather than the drain region, is the 
substrate material. 

Chang discloses that substantially the same FET structures can be formed by using an 
NPT wafer (the drift layer is the substrate, and the drain region at the bottom is provided by 
implanting dopants; see column 7, lines 25-44) or by using an epitaxial wafer (highly doped 
drain layer is the substrate, and the drift region is epitaxially grown; see colunrn 4, lines 5-28; 
also see figure 1). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the structure of Yokogawa, such that an NPT wafer is used, rather than an 
epitaxial wafer, as suggested by Chang. The rationale is as follows: A person having ordinary 
skill in the art would have been motivated to use an NPT wafer rather than an epitaxial wafer, 
because Chang shows that substantially the same device structure resuhs with either type of 
wafer, but that the NPT wafer is cheaper than an epitaxial wafer (see Chang, column 7, lines 25- 
44). Since both Yokogawa and Chang teach similar structures (see figures 6a, 6b of Chang, and 
1 Ic of Yokogawa), a person having ordinary skill in the art would expect that the substitution of 
an NPT wafer for the epitaxial wafer of Yokogawa would produce substantially identical 
structures, and hence would select the NPT wafer to decrease the production cost. 

Regarding claim 2, Yokogawa discloses that the control region is formed in at least part 
of the sidewall (figure 1 Ic). 
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Regarding claim 3, Yokogawa discloses that the control region (43) is in contact with the 
second region (44; figure 11c). 

Regarding claim 4, Yokogawa discloses that the channel between the control regions 
only extends across the bottom half of the trench (see figure 1 Ic), and hence, the narrowest 
portion (and the entire channel region) must be deeper than half of the depth of the control 
region. 

Regarding claims 5 and 7, Yokogawa discloses that an insulating film (46) is formed 
between the sidewall and the control region (figure 1 Ic), thus forming a MOS channel (figure 
11c). 

Regarding claim 9, Yokogawa discloses that the second electrode is formed over an 
entire surface of the unit device (figure 11c). 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. U.S. Patent No. 5,396,085 to Baliga discloses a SiC device with a control region 
extending around the bottom of a trench. 

b. U.S. Patent No. 5,945,701 to Siergiej et al. and U.S. Patent No. 5,753,938 to 
Thapar et al. disclose static induction transistors having p-type material disposed in the 
lower regions of a trench. 

c. U.S. Patent No. 6,767,783 to Casady et al. discloses SiC transistor structures 
having implanted gate regions at the bottom of a trench. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5 :00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
AppUcation Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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